Trypsin inhibitor in the hemolymph of a solitary ascidian, Halocynthia roretzi. Purification and characterization.
A purified preparation of trypsin inhibitor was obtained from the hemolymph of a solitary ascidian, Halocynthia roretzi, by a procedure including trypsin-Sepharose chromatography, DEAE-cellulose chromatography, and Sephadex G-50 gel filtration. The product was a mixture of two isoinhibitors, inhibitors I and II. They were separated from each other by high-performance liquid chromatography on an anion exchanger column, and showed almost identical amino acid compositions. They were also indistinguishable in terms of apparent specific inhibitory activity against bovine trypsin when the activity was assayed with the inhibitors at rather high concentrations (greater than 50 nM). A large difference was observed between them, however, in the inhibition constants, which correspond to the dissociation constants of the inhibitor-trypsin complexes; the inhibition constant of inhibitor I was 90 pM, whereas that of inhibitor II was 4.7 nM. The molecular weights of inhibitors I and II were estimated to be 6,000 and 4,500, respectively, by SDS-polyacrylamide gel electrophoresis, while an almost identical value, 9,000, was obtained for both of them by gel filtration. The molecular weight calculated from the amino acid compositions was 5,929 for both. The isoelectric points were also identical, that is about 5.0. Both of the inhibitors were heat-stable. Ascidian inhibitor I also inhibited other trypsin-like enzymes of mammalian origin, as well as those of ascidian origin.